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AMINO SUBSTITUTED PYRIMIDINES AND TRIAZINES 



5 

Background of the invention 

This invention relates to aminopyrimidines and -triazines which possess CRF receptor 
antagonistic properties, to pharmaceutical compositions containing these compounds as 
active ingredient, and the use thereof in the treatment of endocrine, psychiatric and 
10 neurologic conditions or illnesses, including stress-related disorders in general. 

The first corticotropin-releasing factor (CRF) was isolated from ovine hypothalmi and 
identified as a 41-amino acid peptide (Vale et al.. Science 213:1394-1397, 1981). 
Subsequently, sequences of human and rat CRF were isolated and determined to be 

15 identical, but different from ovine CRF in 7 of the 4 1 amino acid residues (Rivier et al., 
Proc. Natl Acad. Sci. USA 80:4851, 1983; Shibahara et a!.. EMBOJ. 2:775, 1983). 
CRF has been found to produce profound alterations in endocrine, nervous and immune 
system function. CRF is believed to be the major physiological regulator of the basal and 
stress-release of adrenocorticotropic hormone ( ,, ACTH M ), P-endorphin, and other 

20 pro-opiomelanocorrin ("POMC")-derived peptides from the anterior pituitary (Vale et al., 
Science 213:1394-1397, 1981). Briefly, CRF is believed to initiate its biological effects 
by binding to a plasma membrane receptor which has been found to be distributed 
throughout the brain (DeSouza et al.. Science 221:1 449- 1 45 1 , 1 984), pituitary (DcSouza 
et al.. Methods EnzymoL 124:560, 1986; Wynn et al., Biochem. Biophys. Res. Comm. 

25 110^02^608, 1 983), adrenals (Udeisman et al., Nature 3 1 9: 1 47- 1 50, 1 986) and spleen 
(Webster, E.L., and EB. DeSouza, Endocrinology 122:609-617, 1988). The CRF 
receptor is coupled to a GTP- binding protein (Pen-in et al.. Endocrinology 1 18: 1 171- 
1 179, 1986) which mediates CRF-srimulated increase in intracellular production of 
cAMP (Bilezikjian, L.M., and W.W. Vale, Endocrinology 113:657-662, 1983). 

30 

In addition to its role in stimulating the production of ACTH and POMC, CRF is also 
believed to coordinate many of the endocrine autonomic, and behavioral responses to 
stress, and may be involved in the pathophysiology of affective disorders. Moreover, 
CRF is believed to be a key intermediary in communication between the immune, central 
35 nervous, endocrine and cardiovascular systems (Crofford et al., J. Clin. Invest. 

90:2555-2564, 1992; Sapolsky et al., Science 238:522-524, 1987; Tilders et al., Regul. 
.Peptides 5:77-84, 1982). Overall, CRF appears to be one of the pivotal central nervous 
system neurotransmitters and plays a crucial role in integrating the body's overall 
response to stress. 



CONFIRMATION COPT 



WO 97/14684 



-2- 



PCT/EP96/04478 



Administration of CRF directly t the brain elicits behavioral, physiological, and 
endocrine responses identical to those observed for an animal exposed to a stressful 
environment For example, incracerebrovemricular injection of CRF results in behavioral 
S activation (Sutton et al., Nature 297:33 1 , 1982), persistent activation of the 

electroencephalogram (Ehlers et al., Brain Res. 2/8332, 1983), stimulation of the 
sympathoadrenomedullaiy pathway (Brown et al., Endocrinology 110:928, 1982), an 
increase of heart rate and blood pressure (Fisher et al.. Endocrinology 1 10:2222, 1982), 
an increase in oxygen consumption (Brown et al., Life Sciences 30:207, 1982), 

10 alteration of gastrointestinal activity (Williams et al., Am. J. Physiol 253:G582, 1987), 
suppression of food consumption (Levine et al., Neuropharmacology 22:337, 1983), 
modification of sexual behavior (Sirinathsinghji et al. t Nature 305:232. 1983), and 
immune function compromise (Irwin et al., Am. J. Physiol. 255:R744, 1988). 
Furthermore, clinical data suggest that GIF may be hypersecreted in the brain in 

1 5 depression, anxiety-related disorders, and anorexia nervosa. (DeSouza, Ann. Reports in 
Med. Chem. 25:215-223, 1990). 

Accordingly, clinical data suggest that CRF receptor antagonists may represent novel 
antidepressant and/or anxiolytic drugs that may be useful in the treatment of the 
20 neuropsychiatry disorders manifesting hypersecretion of CRF. 

CRF receptor antagonists have been reported in for example, U.S. Patent No. 5,063,245 
disclosing substituted 4-thio-5-oxo-3-pyrazoline derivatives and Australian Patent No. 
AU-A-41399/93, disclosing substituted 2-aminothiazole derivatives. WO-95/10506 
discloses N-alkyl-W-arylpyrimidinamines and derivatives. 

25 

Due to the physiological significance of CRF, the development of further biologically 
active small molecules having significant CRF receptor binding activity and which are 
capable of antagonizing the CRF receptor remains a desirable goal. Such CRF receptor 
antagonists would be useful in the treatment of endocrine, psychiatric and neurologic 
30 conditions or illnesses, including stress-related disorders in general. 

Description of the invention 

This invention is directed to aminopyrimidines and -triazines having the following 
general structure (I) : 

35 
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NR ! R 2 



(IK 



including the stereoisomers and the pharmaceutical^ acceptable acid addition 
salt forms thereof, wherein 
5 R is Ci^alkyU amino, mono- or diCi-6alkylamino; 

Rl is hydrogen, C].«alkyl, C3^alkenyl f hydroxyCi-6alkyl or Ci.6alkyloxyCi^alkyl; 
R 2 is Cj-6alkyK mono- or dK^cycloalkylmethyl, pheny Imethyi, substituted 

phenylmethyl, Cj^alkyloxyCi^alkyU hydroxy Cj^alkyl, Cj^alkyloxycarbonyl- 

Cj-6alkyl t C3-6alkenyl; 

10 or R 1 and R 2 taken together with the nitrogen atom to which they are attached may form 
a pynolidinyl, morpholinyl or piperidinyl group; 

X isNorCR 3 ; 

R 3 is hydrogen or Ci^alkyl; 

R 4 is phenyl or substituted phenyl; 
15 A is -C(=OK ^C=CR 5 R 6 or -CR 7 R8- 

whercin R 5 and R 6 each independently arc hydrogen or Chalky 1; 

R 7 is hydrogen or OH; 

R 8 is hydrogen or Ci^kyl; and 

substituted phenyl is phenyl substituted with 1, 2 or 3 subsncuents independently 
20 selected from halo, hydroxy, Ci^alkyloxy, benzyloxy, Ci-6alkylthio, trifluoromethyl, 
Ci-6alkyl and cyano. 

As used in the foregoing definitions halo defines fluoro, chloro, bromo and iodo; 
Ci-2alkyl defines straight saturated hydrocarbon radicals having from 1 to 2 carbon 
25 atoms such as methyl and ethyl; C2^alkyl defines straight and branched chain saturated 
hydrocarbon radicals having from 2 to 4 carbon atoms such as ethyl, propyl, butyl, 
1-methylethyl and the like; Chalky! defines straight and branched chain saturated 
hydrocarbon radicals having from 1 to 4 carbon atoms such as. methyl, ethyl, propyl, 

1- methylethyl, butyl, l-methylpropyl,2-methylpropyl and 1,1-dimethyIethyI; Cj-$alkyl 
30 defines C]^alkyl radicals as defined hereinbefore and the higher homologs thereof 

having from 5 to 6 carbon atoms such as, pentyl, the pentyl isomers, hexyl and the hexyl 
isomers; C3-6alkenyl defines straight and branched chain hydrocarbon radicals 
containing one double bond and having from 3 to 6 carbon atoms such as, for example, 

2- propenyl, 2-butenyI, 3-butenyl, 2-methyl-2-propenyl, 2-pentenyl, 3-pentenyl, 
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3,3-dimcthyl-2-propenyl, hexenyl and the like. The carbon atom in the C3-6alkenyl 
moiety being substituted on the NR 2 R 3 -nitrogen preferably is saturated When -NR J R 2 
is a cyclic moiety, it preferably is linked to the pyrimidine or rriazine ring through a 
nitrogen atom. 

5 

Depending on the nature of some of the substituents, the compounds of formula (I) may 
contain one or more asymmetric centers which may be designated with the generally 
used R and S nomenclature. 

10 The compounds of the present invention are substituted amino compounds and, as such, 
can be utilized as the free base or in the form of acid addition salts. Acid addition salts of 
the free base amino compounds of the present invention may be prepared by methods 
well known in the art, and may be formed from organic and inorganic acids. Suitable 
organic acids include maleic, fumaric, benzoic, ascorbic, succinic, methanesulfonic, 

15 acetic, oxalic, propionic, tartaric, salicylic, citric, gluconic, lactic, mandclic, cinnamic, 
aspartic, stearic, palmitic, glycolic, glutamic, and benzenesulfonic acids. Suitable 
inorganic acids include hydrochloric, hydrobromic, sulfuric, phosphoric, and nitric 
acids. 

20 Particular subgroups of compounds are those wherein one or more of the substituents 
have the meanings listed herebelow : 
R is amino or Ci-4alkyl; preferably Ci-2alkyl; 

R 1 is hydrogen, Ci^alkyl or C3.6alkenyl; preferably C2-4alkyl or C3.4alkenyl; 
R 2 is C].«alkyl, C3-6cycloalkylmethyl, hydroxyCi.6alkyl, C3^alkenyl, Ci^alkyloxy- 
25 carbony!Ci-6alkyl; preferably R 2 is C2-4aIkyl, C3-4alkenyl, cyclopropylmethyl, 
hydroxyC2-4alkyl; 

or R 1 and R 2 taken together with the nitrogen atom to which they are attached may form 

a pyrrolidinyl, morpholinyl or piperidinyl group; 
R 3 is H or Ci-^alkyl; preferably Ci-2alkyl; 
30 A is -CO- or -CH2-; 

R 4 is phenyl substituted with 2 or 3 substituents selected from halo, CMalkyloxy and 
CMalkyl; preferably phenyl substituted with 2 or 3 substituents selected from methoxy 
andCi.2alkyl. 

35 Other particular subgroups comprises those groups as defined above, wherein X is CR 3 
or X is N. 

Preferred compounds are those wherein X is CR 3 , wherein R 3 is Chalky], R is 
Ci-2alkyl, R 1 is C2-4alkyI, R 2 is cyclopropylmethyl, R 4 is phenyl di-or trisubstituted in 
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thc 2,4,6-position with Cj-ialkyl or mcthoxy and A is -CO- or -CH2-. Of these* 
compounds wherein R3 and R are methyl and R 1 is n-propyl are particularly preferred. 

The compounds of the present invention in general can be prepared by reacting a 
pyrimidine or triazine substituted with a reactive group, e.g. a halopyrimidine or -triazine 
with a suitable amine : 

A-R 4 A-R 4 



R2 

(H) (I) 

10 In the above scheme W represents a leaving group, such as halo, e.g. fluoro, chloro, 
bromo, or a sulfonyloxy group* e.g. a mesyloxy or tosyloxy group. The above reaction 
typically is done in a suitable solvent, e.g. an aprotic solvent such as DMF or 
acetonitrile, an ether* e.g. tetrahydrofuran. In case A is a carbonyl group, it may be 
recommendable to protect it according to art-known procedures. 

15 

The compounds of formula (I) may also be prepared by reacting an ester substituted 
pyrimidine or triazine of formula (III) with a Grignard reagent to yield the corresponding 
aiylketo compound of formula (I-a). The latter may subsequently be derivatized by a 
subsequent second Grignard reaction to yield the corresponding hydroxyalkyl derivative 
20 (I-b), which in turn is dehydrated to the alkenyl derivative of fonnula (I-c). Or (I-a) may 
be reduced to the corresponding arylmethyl compound (I-d). 

COOR 9 CO-R 4 

R^N^N^ Rl + R 4 -Mg-halo . R^n^n'*' 

R 2 / R 2 



(no 



R 6 R 5 CH-Mg-halo ' a ' a) 



* 5 ? 5 R 4 



CH 2 -R 4 

JL 



R 6 — CZZZC-R 4 R 6 — CH— C-OH 

x x r 

N^X < N^X 

a-c) r 2 a-b) r : (I . d) r2 



,R 



WO 97/14684 



-6~ 



PCT/EP96/04478 



In the above scheme, the group COOR 9 is an ester group in which R* in particular is a 
1 wer alkyl group, e.g. methyl or ethyl. 

The dehydratation reaction to (I-c) can be done by treating (I-b) with methanesulfonyl 
chloride in the presence of a base. 
5 The reduction to (I-d) e.g. is a hydrogenation procedure, for example by using hydrogen 
on Pd. 

The compounds of formula (I) wherein the central ring is a triazine moiety, being 
compounds of formula (I-e) t can also be prepared by condensing a thiourea (TV) with an 
10 imidamide (V). 

A-R< 

R 4 — A— C— ^NR*R 2 NH 1 

" * 11 N^N 
° IcH H 2 N-C-R 7 ,J 

AA N N 

(IV) 00 , 

d<) R 

The radical R in the above reaction scheme preferably is amino and A preferably is a 
ketogroup. This reaction typically is conducted in a suitable solvent e.g. dioxane in the 
15 presence of a base such as an alkali metal alkoxide, e.g. potassium rm-butoxide. 

Where in any of the aforegoing and following reaction schemes R is an amino group, 
depending on the reaction circumstances, it may be preferable to protect this group. 
Compounds of formula (I) wherein R is mono- or dialkylamino can be prepared by an 
20 alkylation reaction. 

The compounds of formula (I) wherein A is a -CRSOH-R 4 group, said compounds being 
represented by formula (I-D* are prepared via a Grignard procedure, either starring from 
intermediates (VI) or compounds (I-a). The reduction of (I-f) to (I-g), being compounds 
25 of formula (I) wherein A is -CR 8 H-R 4 , typically is conducted with hydrogen on Pd. 

COR* 

A 

N R 4 -Mg-halo 
,A^A* 



HO- 



R N ^NR'R 2 



chr'-r 4 



A. 



(VI) N reduction r*T^X 

<~°- r4 rAt^nr'r* rAAnr'r' 



A A 

r^n^nr'r 2 



(I-a) 
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The compounds of formula (I) can be convened into each other by art-known functional 
group transformation reactions. For example, an amino or hydroxy group may be 
alkylated or in case of an amino group di-alkylated; phenyl groups may be halogenated 
and halogenated phenyl groups may be convened to the corresponding alkyloxy- or 
5 cyanophenyl groups. 

Stereoisomers may be prepared by separation of the end products of formula (I) 
following art-known procedures, e.g. by treatment with an optically active acid and 
separating the thus-formed diastereoisomeric salts by selective crystallization or column 
10 chromatography. Or, stereoisomers may be prepared by using stereoisomer^ starting 
materials in any of the above reaction schemes or in the preparation of intermediates 
described hereinafter. 

The intermediates of formula (Il-a), being intermediates of formula (II) wherein W is 
1 5 halo, can be prepared from the corresponding hydroxycarboxy 1 esters of formula (Il-b) 
analogs by a suitable halogenation reaction, e.g. with POCI3 or POBr3, followed by a 
Grignard reaction. The hydroxy analogs in turn can be prepared as follows : 

0 R 4 

"v ra _i_ |V 3 jrV 



20 



R 3 



(Il-c) (H-b) (H-a) 

The intermediates (VI) are prepared in an analogous fashion. 



The carbonyl group in formula (Il-a) may further be converted to the corresponding CH2 
group by a reduction procedure similar to the above-mentioned reduction of (I-a) to (I-d) 
25 or to an alkenyl group similar as the reaction of (I-a) to (I-c). 

The intermediates of fonnula (II-c) can be prepared as described hereinbelow for the 
preparation of the intermediates (III-c) which have the same structure. 

30 The intermediates of formula (III) wherein X is CR 3 can be prepared according to the 
following reaction scheme : 
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COOR* 



a, 



'COOR 9 
(IH-c) 



, CI 0 

xoor 9 



CI-^COOR 9 
(IH-d) 



RV ^COOR 9 



X 



R NH 2 0001(9 

- aL — XX 

(II!-b) 



CI COOR 9 
(HI-C) 



COOR 9 




nil-a) 



The same intermediates of formula (II) can also be prepared as follows : 



xX 

R N W 



hnr'r 2 



N 



11 A 

R^N^NR'R : 



(Ill-i) 
SeO z 



COO-M 
R 3 



metal carbonate 



(Ill-h) 

esterification 



COOR 9 



"N' "NR'R 2 
(HI-g) 



R^N^NR'I 
(Hl-j) 



In the above scheme, W and R 9 have the previously mentioned meaning and M is a metal 
kation. Intermediate (Ill-i) is treated with an amine to yield (III-h) which subsequently is 
treated with Se02 and a metal carbonate or hydrogen carbonate, wherein the metal 
10 preferably is an alkalimetal, e.g. NaHC03, CS2C03, in order to introduce a carboxyl 
group. The intermediate (Ill-g) is esterified, e.g. with SOCb in an alcohol to obtain 
intermediates of formula (Ill-j). 



The intermediates of formula (IV) are prepared from the corresponding keto-esters of 
15 formula (IV-a) as follows : 
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20 



R H 



o 

CH 2 CI 2 " 



r 



'0 ' „«^C Xcr OR 10 

o 



° R l0 isHorC 2 Hj 



(IV-b) 



(TV-a) 



1. COCl2/CH 2 Ci2 

2. NaSCN / acetone 

3. R : R 3 NH 

4. Mcl /Na 2 C0 3 

O 

r4 s Y 

O SMc 
(T\ r ) 

In the above scheme R 10 is hydrogen or lower alky I, e.g. ethyK 

5 The effectiveness of a compound as a CRF receptor antagonist may be determined by 
various assay methods. Suitable CRF antagonists of this invention are capable of 
inhibiting the specific binding of CRF to its receptor and antagonizing activities 
associated with CRF. A compound of structure (I) may be assessed for activity as a CRF 
antagonist by one or more generally accepted assays for this purpose, including (but not 
10 limited to) the assays disclosed by DeSouza et al. (J. Neuroscience 7:88, 1987) and 
Battaglia et ah (Synapse 1:572, 1987). As mendoned above, suitable CRF antagonists 
include compounds which demonstrate CRF receptor affinity. CRF receptor affinity may 
be determined by binding studies that measure the ability of a compound to inhibit the 
binding of a radiolabeled CRF (e.g. [ 125 I] tyrosine CFR) to receptor (e.g., receptors 
15 prepared from rat cerebral cortex membranes). The radioligand binding assay described 
by DeSouza et al. (supra, 1987) provides an assay for determining a compound's affinity 
for the CRF receptor. Such activity is typically calculated from the IC50 as the 
concentration of a compound necessary to displace 50% of the radiolabeled ligand from 
the receptor, and is reported as a "Kj" value calculated by the following equation: 



N| " 1 + L/K D 



where L = radioligand and Kd= affinity of radioligand for receptor (Cheng and Prusoff, 
Biochem. Pharmacol 22:3099, 1973). 
25 In addition to inhibiting CRF receptor binding, a compound s CRF receptor antagonist 
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activity may be established by the ability of the compound to antagonize an activity 
associated with CRF. For example, CRF is known to stimulate various biochemical 
processes, including adenylate cyclase activity. Therefore, compounds may be evaluated 
as GIF antagonists by their ability to antagonize CRF-stimulated adenylate cyclase 
5 activity by, for example, measuring cAMP levels. The CRF-stimulated adenylate cyclase 
activity assay described by Battaglia et al. (supra, 1987) provides an assay for 
determining a compounds ability to antagonize CRF activity. Accordingly, CRF 
receptor antagonist activity may be determined by assay techniques which generally 
include an initial binding assay (such as disclosed by DeSouza (supra. 1987)) followed 
10 by a cAMP screening protocol (such as disclosed by Battaglia (supra, 1987)). With 
reference to CRF receptor binding affinities, CRF receptor antagonists of this invention 
have a Kj of less than 10 mM. In a preferred embodiment of this invention, a CRF 
receptor antagonist has a Ki of less than 1 mM, and more preferably less than 0.25 mM 
(i.e., 250 nM). 

15 

The CRF receptor antagonists of the present invention demonstrate activity at the CRF 
receptor site, and may be used as therapeutic agents for the treatment of a wide range of 
disorders or illnesses including endocrine, psychiatric, and neurologic disorders or 
illnesses. More specifically, the CRF receptor antagonists of the present invention may 

20 be useful in treating physiological conditions or disorders arising from the hypersecretion 
of CRF. Because CRF is believed to be a pivotal neurotransmitter that activates and 
coordinates the endocrine, behavioral and automatic responses to stress, the CRF 
receptor antagonists of the present invention can be used to treat neuropsychiatric 
disorders. Neuropsychiatric disorders which may be treatable by the CRF receptor 

25 antagonists of this invention include affective disorders such as depression; 
anxiety-related disorders such as generalized anxiety disorder, panic disorder, 
obsessive-compulsive disorder, abnormal aggression, cardiovascular abnormalities such 
as unstable angina and reactive hypertension; and feeding disorders such as anorexia 
nervosa, bulimia, and irritable bowel syndrome. CRF antagonists may also be useful in 

30 treating stress-induced immune suppression associated with various diseases states, as 
well as stroke. Other uses of the CRF antagonists of this invention include treatment of 
inflammatory conditions (such as rheumatoid arthritis, uveitis, asthma, inflammatory 
bowel disease and G.I. motility), Cushing's disease, infantile spasms, epilepsy and 
other seizures in both infants and adults, and various substance abuse and withdrawal 

35 (including alcoholism). 

In another embodiment of the invention, pharmaceutical compositions containing one or 
more CRF receptor antagonists are disclosed. For the purposes of administration, the 
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compounds of the present invention may be formulated as pharmaceutical compositions. 
Pharmaceutical compositions of the present invention comprise a CRF receptor 
antagonist of the present invention (i.e„ a compound of structure (I)) and a 
pharmaceutical^ acceptable carrier and/or diluent The CRF receptor antagonist is 
5 present in the composition in an amount which is effective to treat a particular disorder, 
that is, in an amount sufficient to achieve CRF receptor antagonist activity, and 
preferably with acceptable toxicity to the patient. Preferably, the pharmaceutical 
compositions of the present invention may include a CRF receptor antagonist in an 
amount from 0.1 mg to 250 mg per dosage depending upon the route of administration, 
10 and more preferably from 1 mg to 60 mg. Appropriate concentrations and dosages can be 
readily determined by one skilled in the an. 

Pharmaceutically acceptable carrier and/or diluents are familiar to those skilled in the an. 
For compositions formulated as liquid solutions, acceptable carriers and/or diluents 

15 include saline and sterile water, and may optionally include antioxidants, buffers, 

bacteriostats and other common additives. The compositions can also be formulated as 
pills, capsules, granules, or tablets which contain, in addition to a CRF receptor 
antagonist, diluents, dispersing and surface active agents, binders, and lubricants. One 
skilled in this an may further formulate the CRF receptor antagonist in an appropriate 

20 manner, and in accordance with accepted practices, such as those disclosed in 

Remingtons Pharmaceutical Sciences, Gennaro. Ed., Mack Publishing Co., Easton, 
USA, 1990. 

In another embodiment, the present invention provides a method for treating a variety of 
25 disorders or illnesses, including endocrine, psychiatric and neurologic disorders or 

illnesses. Such methods include administering of a compound of the present invention to 
a warm-blooded animal in an amount sufficient to treat the disorder or illness. Such 
methods include systemic administration of a CRF receptor antagonist of this invention, 
preferably in the form of a pharmaceutical composition. As used herein, systemic 
30 administration includes oral and parenteral methods of administration. For oral 
administration, suitable pharmaceutical compositions of CRF receptor antagonists 
include powders, granules, pills, tablets, and capsules as well as liquids, syrups, 
suspensions, and emulsions. These compositions may also include flavorants, 
preservatives, suspending, thickening and emulsifying agents, and other pharma- 
35 ceutically acceptable additives. For parental administration, the compounds of the present 
invention can be prepared in aqueous injection solutions which may contain, in addition 
to the CRF receptor antagonist, buffers, antioxidants, bacteriostats, and other additives 
commonly employed in such solutions. 
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As mentioned above, administration of a compound of the present invention can be used 
to treat a wide variety of disorders or illnesses. In particular, the compounds of the 
present invention may be administered to a warm-blooded animal for the treatment of 
5 depression, anxiety disorder, panic disorder, obsessive-compulsive disorder, abnormal 
aggression, unstable angina, reactive hypertension, anorexia nervosa, bulimia, irritable 
bowel syndrome, stress-induced immune suppression, stroke, inflammation, Cushing's 
disease, infantile spasms, epilepsy, and substance abuse or withdrawal. 

10 The following examples are provided for purposes of illustration, not limition. 
Experimental pan 

Example 1 : Preparation of 4-amino-pvrim idine-6-carboxvlic acid, 

la) A solution of 4-chloro-2,5-dimethylpyrimidine-6-carboxylic acid , ethyl ester 

15 (10 mmol) (described as compound 11 in /. Ore. Chem., 46. p 1413-1412 (1981)) and 
substituted amine (5 ml), was refluxed for 4 hours in aceionitriie, or the mixture was 
heated for 3 hours at 120°C, neat. This was allowed to cool to room temperature. 
Subsequently, the reaction mixture was worked up by one of the following procedures. 
(1) It was diluted with hexane and filtered, the filtrate was concentrated and the residue 

20 was purified by Si02 chromatography (EtOAofoexane). Or (2) by concentrating the 
mixture and purification by S1O2 chromatography (EtOA^exane). This yielded the 
desired 4-alkylamino-2,5-dimethylpyrimidine-6-carboxylic acid, esters. 
So, using this procedure starting from 2.8g (13 mmol) of the said pyrimidine ethyl ester 
and an excess of ^propyl-A/-cycIopropylmethylamine, there was obtained 2,5-dimethyl- 

25 4-(A^-propylW-cyclopropylmethyl-amino)-pyrimidine-6-carboxylic acid, ethyl ester, 
lb) A solution of 2,6-dimethyl-4-chloropyrimidine (1.7g, 1 1 mmol) in 15 ml of 
dipropylamine was allowed to reflux for 18 hours. The solution was allowed to cool to 
room temperature and then poured into ethyl acetate/water. The organic phase was 
washed with water, followed by brine, dried (MgS04) and concentrated. This gave 2.3g 

30 of a yellow oil. Proton NMR indicated that this was pure 2,6-dimethyl-4-(W,/V-di- 
propyl)pyrimidine. This material was used directly for subsequent steps, 
lc) A solution of 2,4-dimethyl-6-(WA-dipropyl)-pyrimidine (1.73g, 8.4 mmol) in 13 
ml dry pyridine, was treated with Se02 (1.18g, 10 mmol). This suspension was 
refluxed for 5 hours, allowed to cool then diluted with 100 ml of water, and filtered. 

35 The filtrate is concentrated under vacuum, diluted with water and concentrated again. 

This residue was dissolved in sufficient saturated NaHC03 to give a mixture at pH 8 and 
washed twice with ethyl acetate. The aqueous phase was concentrated to dryness. This 
solid residue was suspended in 20 ml dry methanol and 2 ml of SOCI2. This suspension 
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was stirred for 20 hours at 22°C. This mixture was diluted with water and neutralized 
with NaHC03, then extracted with EtOAc. The organic phase was washed with brine, 
dried (MgS04) and concentrated. The residue was purified by flash chromatography 
(0-40% EtOAc/hexane) to give 2-methyM-(/V^-dipropyl)-pyrimidine-6-carboxylic 
5 acid, methyl ester. On standing, this material crystallized, m.p. = 45-46°C 

Id) A solution of 2,6-dimethyI-4-chloropyrimidine (4.4g, 30.9 mmol) and /V-propyl- 
/V-cyclopropylmethylaminc (7.2 g, 64 mmol) was allowed to reflux for 10 hours. The 
solution was allowed to cool to room temperature and then poured into ethyl acetate/ 
water. The organic phase was washed with water, then brine, dried (MgS04) and 
10 concentrated. This gave 6.4 g of the yellow oil. Proton NMR indicated that this was 
2,6-dimethyl-4-(^-propylW-cyclopropylmethylamino)pyrimidine. This material was 
used directly for subsequent steps. 

le) A solution of 2,6-dimethyl-4-(A^-propyl-A/-cyclopropylmethylamino)pyrimidine 
(2.2g, 10 mmol) in 15 ml dry pyridine, was treated with SeCH ( 1.4g, 12.5 mmol). This 

15 suspension was refluxed for 5 hours, allowed to cool then diluted with 100 ml of water, 
and filtered. The filtrate is concentrated under vacuum, diluted with water and 
concentrated again. The residue was partitioned between a solution of 1.65 g of CS2CO3 
in 100 ml water and ethyl acetate. The aqueous phase was washed with ether and 
concentrated to dryness. After drying under high vacuum overnight the residue was 

20 suspended in 60 ml of DMF and concentrated, this residue was suspended again and 
reconcentrated. This residue was then suspended in 60 ml DMF and 2 ml of iodo- 
methane was added. This suspension was stirred for 5 hours at 22°C. This mixture was 
diluted with water and extracted with EtOAc. The organic phase was washed with brine, 
dried(MgS04) and concentrated. The residue was purified by flash chromatography (10- 

25 40% EtOAc/hexane) to give 2-methyl-4-(W-propyl-A/-cyclopropylmethylamino)- 
pyrimidine-6-carboxylic acid, methyl ester (350 mg). TLC (50% EtOAx^exane, 
Rf = 0.4). 

10 Ethyl ethoxalyl butyrate was prepared by analogous procedure to methyl ethoxalyl 
butyrate (Org. Syn. Coll. Vol. 2, 272-273). This compound was convened to 4- 
30 hydroxy-2-methyl-5-cthyl-pyrimidine-6-carboxylic acid, ethyl ester which was 

subsequently converted to 4-chloro«2-methyl-5-ethyl-pyrimidine-6-carboxylic acid, ethyl 
ester using the method of S. Hecht. et al. (J. Org, Chem. t 46, 1413-1423 (1981)). 

Example 2 : Prepara tion A of 6-phenvlket0Pvrimidines 
35 A solution of the appropriate 4-(Af-alkylamino) pyrimidine-6-carboxylic acid ester 

derivative (0.4 mmol) in 5 ml of THF (under an atmosphere of nitrogen) was cooled to 
-78°C and treated with a 1M solution of the substituted Grignard reagent in THF (0.8ml), 
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with good stirring. After 1 hour this solution was allowed to slowly warm to room 
temperature. The reaction mixture was poured into water and extracted with EtOAc. The 
organic extracts were washed with brine, dried (MgS(>4) and concentrated. The residue 
was purified by Si02 chromatography (EtOAc/hexane) to give 4-(/V-alkylamino)-6- 
S (substituted phenylketo>pyrinudine derivatives. 

Example 3 : Preparation B of 6-phenvlketopvrimidines 

3a) A solution of 2^-dimethyl^hloro-pyrimidine-6^arboxylic acid, ethyl ester (3.2g, 
30 mmol) in 70 ml ofTHF was cooled to -78°C and 50 ml of a 1 M solution of 

10 mesitylene magnesium bromide was added dropwise. This solution was allowed to 
slowly warm to room temperature. The reaction mixture was poured into a solution of 
6 g of NH4CI in 300 ml of water, and extracted with CHCI3. The organic phase was 
washed with brine, dried and concentrated. The residue was purified by Si02 
chromatography (20% EtOAc/hexane) to give 3.2 g of 2.5-dimethyl-4-chloro-6- 

15 (2\4\6'-trimethylphenylketo)pyrimidine. 

3b) A soludon of the appropriate 2,5-dimethyl-4-chloro-6-(2 ,4\6 , -trimethylphenyl- 
keto)pyrimidine (100 mg, 0,3 mmol) in 1 ml of acetonitrile was refluxed with 1 .5 mmol 
of substituted amine with good stirring. After 4 hours this solution was allowed to cool 
to room temperature. The reaction mixture was poured into water and extracted with 

20 EtOAc. The organic extracts were washed with brine, dried (MgS04> and concentrated. 
The residue was purified by Si02 chromatography (EtOAc/hexane) to give 4-(/V-alkyl- 
amino)-6-(substituted phenylketo)-pyrimidine derivatives. 

Example 4 : Preparation C of 6-phenvlketopvrimidines 

25 4a) To a soludon of mesitylene (35 ml, 025 1 mol) and ethyl oxalyl chloride (36.4 g, 
0.266 mol) in dichloromethane (150 ml) was added ponionwise aluminum chloride 
(35.2 g, 0.265 mol) at 0°C. The resulting red solution was stirred at 0°C for 1 hour, then 
at r.t. overnight The reaction was carefully quenched with ice when the flask cooled 
with ice-water bath. The mixture was extracted with ethyl acetate (500 + 200 ml). The 

30 extract was washed with brine, saturated NaHC03 and brine, dried over MgS04, 

filtrated and concentrated in vacuo to give ethyl mesitylglyoxylate as a yellowish oil (34 
g, 60%). *H NMR 8 1.40 (t. 3H), 2.28 (s, 6H), 2.33 (s, 3H). 4.40 (q, 2H), 6.90 
(s,2H). 

The aqueous NaHC03 phase was acidified with concentrated HC1 to pH 3, and extracted 
35 with ethyl acetate (2x200ml). The extract was washed with brine, dried over MgS04, 
filtered and concentrated in vacuo to give mesitylglyoxylic acid as a yellowish solid 
(19.5 g ( 40%) *H NMR 5 2.21(s, 6H 2.34(s, 3H), 6.65 (brs, IH), 6.93 
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(s. 2H) 

4b) Mcsitylglyoxylic acid (L92g, 10 mmol) was dissolved in dichloromethane (30 ml). 
Oxalyl chloride (2 ml, 23 mmol) was added followed by 1 drop of DMF. The mixture 
was stirred at room temperature for 1 hour. The excess oxalyl chloride and solvent were 
5 removed in vacuo. The acid chloride was dissolved in acetone (5 ml) and added into a 
solution of sodium thiocyanate (1 .0g, 12 mmol) in acetone (30 ml) at 0°C with vigorous 
stirring. After ten minutes n-propylcyclopropanemethy famine (I.13g, 10 mmol) was 
added and the yellow suspension was stirred at 0*C for 30 minutes. Sodium carbonate 
(1.3g, 12.5 mmol) and methyl iodide (2.84g, 20 mmol) were added and the mixture was 

10 stirred at room temperature overnight. The suspension then was partitioned in ethyl 
acetate-water (200-50 ml), and the organic layer was washed with brine, dried over 
MgS04, filtered and evaporated in vacuo to give a yellow oil which was purified by 
chromatography (1:3 to 1:1 ethyl acetate-hexanes). The S-methyl-W-acylthiourea was 
obtained as a yellowish oil (1.5g, 42%). >H NMR 8 0.15-1.75 <m, 10H), 2.27 (s, 6H), 

15 2.43 (s, 3H>, 3.39 <d, 2H), 3.51 (m, 2H). 6.82 (s. 2H). 

4c) The thiourea, obtained above (20 mg, 0.056 mmol) was mixed with guanidine 
hydrochloride (50 mg, 0.53 mmol) and potassium t-butoxide (55 mg, 0.49 mmol) in 
dioxane (2 ml). The suspension was heated to reflux for 3 hours. The product was 
purified by preparative TLC with 1:3 Ethyl acetate-Hexanes, colorless oil, 7 mg. *H 

20 NMR 5 0.30 (m,2H), 0.62 (m, 2H), 0.96 (t, 3H). 1.05 (mJH), 1.65 (m, 2H), 2.24 
(s,6H), 2.30 (s, 3H), 3.25 (d, 2H), 3.40 (t. 3H), 6.87 (s,2H), 8.75 (br s, 2H). 

Example g 

[6-[(cyclopropylmethyl)[propylamino] (2,5-dimcthyl-4-pyrimidinyl) (2,4,6-trimethoxy- 
25 phenyDmethanonc (100 mg, 0.24 mmol) in 1 ml CH2CI2 was cooled in an ice-bath and 
1.2 ml of 2M trimethylaluminum was added dropwise followed by trimethylsilyltriflate 
(0.48 ml, 2.4 mmol). This solution was allowed to stir at 5°C for 1 hour at room 
temperature for 3 hours. The reaction mixture was poured into 5% NaHC03 and 
extracted with ethyl acetate, the organic phase was dried (MgSO.0 and concentrated. 
30 Preparative TLC (50% EtOAc/hexane) gave the gem-dimethyl derivative and [6-[(2,4,6- 
trimethoxyphenyl)2-2ethenyl]-2,5-dimethyl-A/-propyl-N<yclopropylmethyl^ 
pyrimidinamine (30 mg) (compund 9). 

E^wnplc 6 

35 6a) To a solution of 413 mg (1.00 mmol) of 2,5-dimethyI-4-(/V-propyl-W-cyclopropyl- 
methylamino)-6-(2 , t 4 , ,ff-trimethyloxyphenylketo)pyrimidine in 50 ml THF at -78°C 
was added 1.5 ml of 2.0 M isopropyl magnesium chloride (3.0 mmol) in THF. After 
TLC (EtOAc) indicated starting material was consumed, the solution was quenched with 
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aqueous sodium bicarbonate, wanned to room temperature, extracted with chloroform 
and evaporated under reduced pressure. After NMR analyis, the alcohol (6-[(cyclo- 
propylmethyI)propylamirK^2 

phenylH-pyrimidinemethanol was used in the next step without purification. 

5 6b) The alcohol (from above) was dissolved in 50 ml of chloroform. 1 ml of Et3N and 
0.5 ml of methanesulfonyl chloride were added. After 30 minutes at room temperature, 
aqueous sodium bicarbonate was added. The mixture was extracted with 200 ml 
additional chloroform and concentrated. The olefin (6-[2 , -(2 M 1 4 , \6 M -trimethoxyphenyl)- 
2'-piopenyl]-2^-dimethyl-4-(/V-propylcyclopropylmethylaniino)-p>Timii was 

10 obtained after 2 chromatography separations. 

Example 7 

2^-DimethyM-(A^propyWcyclopropytmethylam 

keto)pyrimidine (50 mg, 0.12 mmol) in 5 ml of glacial acetic acid was treated with 50 mg 
15 of 10% Pd on active carbon and shaked under 3.45 10 5 Pa hydrogen for 4 hours. The 
mixture was filtered, concentrated, and purified by prep. TLC (60% EtOAc/hexane) to 
give 20 mg of 2,6-dimethyl-4-(^propyl-N-cyclopropylmethylamino)-6-(2\ 4\ 6- 
trimethyloxyphenylmeth-r-yl)-pyrimidinc (compound 20). 

20 The following tables list a number of compounds which can be made according to any of 
the above described procedures. 




Co 

No. 


R3 


R 




R2 


A 


R3 


Rb 




Proc 


1 


H 


CH3 


(CH2)2CH 3 


(CH 2 )2CH 3 


>=0 


CH 3 


CH3 


CH3 


A 


2 


CH3 


CH3 


(CH2)2CH3 


CH2-cyclopropyl 




CH30 


CH3O 


CH3O 


A 


3 


H 


CH3 


(CH2)2CH3 


CH2-cyclopropyl 


s «o 


CH30 


CH3O 


CH3O 


A 


4 


H 


CH3 


(CH2)2CH3 


CH2-cyclopiopyl 


>0 


CH3 


CH3 


CH3 


A 


5 


CH3 


CH3 


(CH2)2CH 3 


CT2-cyclopropyl 


>0 


CH3 


CH3 


CH3 


A 
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Co 

No. 


R3 


R 


R> 


R2 


A 


R a 




R c 


Proc 


6 


CH3 


CH3 


(CH2)2CH3 


CH2<yclopropyl 




CH3O 


CH3O 


H 


A 


7 


CH3 


CH3 


CH2CH3 


-(CH2)3-CH3 




CH3O 


CH3O 


CH3O 


A 


8 


CH3 


CH3 


(CH2)2CH 3 


CH2<yclopropyl 




C2H5 


C 2 H 5 


C2H5 


A 


9 


cm 


CH3 


(CH2)2CH3 


CH2-cyclopropyl 


^C=CH; 


CH3O 


CH3O 


CH3O 


Ex.5 


IV/ 


CH3 


CH3 


(CH2)20CH3 


(CH2)20CH3 




CH3 


CH3 


CH3 


B 


J I 




CH3 


(CH2)2CH3 


(CH2)20H 


>=° 


CH3 


CH3 


CH3 


3 


1 £ 


CH3 




CH2CH3 


CH2-phcnyr 


>"° 


CH3 


CH3 


CH3 


B 


11 


CH3 


CH3 


(CH2)2CH3 


(CH 2 )2CH3 


>"° 


CH 3 


CH3 


CH3 


B 


I** 


CH3 


CH3 


CH2CH=CH2 


CH2-CH=CH2 


>° 


CH 3 


CH3 


CH 3 


B 


IS 


CH3 


CH3 


H 


(CH2)20CH3 


>=o 


CH 3 


CH 3 


CH3 


B 


16 


CH3 


CH3 


(CH2)2CH 3 


CH2-cyclopropyl 




CH3O 


CH3O 


CH3O 


Ex.6 


17 


CH3 


CH3 


H 


CH2<:OOC2H5 


>° 


CH3 


CH3 


CH3 


B 


18 


CH3 


CH3 


H 


(CH2)2PhenyI 


>° 


CH 3 


CH3 


CH3 


B 


19 


CH3 


CH3 


(CH2)2CH3 


CH2-cycIopropyl 


c=c' 


CH3O 


CH3O 


CH3O 


Ex.6 


20 


CH3 


CH 3 


(CH2)2CH 3 


CH2-cyclopropyl 


>= 


CH3O 


CH3O 


CH3O 


Ex.5 


21 


CH3 


CH3 


(CH2)2CH 3 


CH2-phcnyl 


>- 


CH3 


CH 3 


CH 3 


B 


22 


CH3 


C2H5 


(CH2)2CH3 


CH2-cyclopropyl 


>0 


CH3 


CH3 


CH 3 


A 



Table 2: 

R R 
R 



Co 
No 


R3 


R 


Z 


A 


R a 


Rb 


RC 


'roc. 


23 


CH3 


CH3 


-N 0 

\ 1 


>0 


CH3 


CH3 


CH3 


B 


24 


CH3 


CH3 


-O 


>0 


CH3 


CH3 


CH3 


B 
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Tablc 3 : 



R b O R 3 




R 



Co 
No 


R 


R> 


R2 


R« 


Rb 


RC 


Proc. 


25 


NH 2 


n -propyl 


CH^-cyclopropyl 


CHi 


CH^ 


CH-* 


c 



5 The analytical data for compounds in tables 1 to 3 are summarized in table 6. 
Table 4: 

CH 3 R 1 

N^N 
CH 3 

10 



Co. 
No. 


R> 


R2 


Proc 


Mass spectral data [M+1+] 


26 


(CH2)2-CH3 


c. propyl-methyl 


A 


338 



Ta bic 5 ; 




CH 3 

15 



Co. 
No. 




R2 


Proc 


Mass spectral data [M*] 


27 


CH3 


CH3 


B 


297 


28 


H 


(CH2)5-CH3 


B 


353 


29 


<CH2)3-CH3 


(CH2)3-CH3 


B 


381 


30 


CH3 


phenylmethyl 


B 


373 


31 


H 


CH3 


B 


283 


32 


(CH2)3-CH3 


phenylmethyl 


B 


415 


33 


H 


4-chlorophenylmelhvl 


B 


393 




wo 
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Co. 
No. 


K* 


K 


Prnr 
rTOC 


Mass spectral data IM J 


34 


H 


4-(trifluoromeihyI)-phenylmcthyl 


B 


427 


35 


H 


chexylmethy) 


B 


365 


36 


H 


2-methylphenylmethyl 


B 


373 


37 


1-methylethy! 


1-methylethyl 


B 


353 


38 


H 


3,4-dimeihoxyphenylmethyl 


B 


415 


39 


CH2-CH3 


CH2-CH3 


B 


325 


40 


H 


2-chlorophcnylmeihyl 


B 


394 


41 


H 


3,4-dichlorophcnylmcihyl 


B 


429 


42 


H 


3A5-trimeihoxyphenyImeihyI 


B 


449 


43 


CH2-CH2OH 


phenyl methyl 


B 


403 


44 


H 


2.3-dimcihoxyphenylmethyl 


B 




45 


H 


2-propcnyI 


B 


309 


46 


H 


phenylmethyi 


B 


359 


47 


CH2-CH2OH 


CH2-CH2OH 


B 


357 


48 


H 


c.propylmeihyl 


B 


324 


49 


CH2-CH3 


2-methy)-2-propenyI 


B 


351 


50 


H 


(CH 2 )3-CH 3 


B 


325 


51 


H 


U-dimethylethyl 


B 


325 


52 


CH2-CH3 


(CH2)3-CH3 


B 


353 


53 


H 


3,5-dimethoxyphenylmeihy) 


B 


419 


54 


H 


l-methylbutyl 


B 


339 


55 


H 


2-(lrifluoromcthyl)-phenyImeLhyl 


B 


427 


56 


H 


(CH 2 )2-CH3 


B 


311 


57 


H 


2-nuorophcnyimcLhyl 


B 


377 


58 


H 


2-methoxyphenylmethyl 


B 


389 


59 


H 


2-ethoxyphenylmeihyl 


B 


403 


60 


H 


3-mcihylphcnylmeihyI 


B 


373 


61 


H 


3-fluon^)hcnylmcihyl 


B 


377 


62 


H 


4-methylphenylmethyl 


B 


373 


63 


H 


4-fluorophenylmethyl 


B 


377 


64 


H 


4-mcihoxypheny lmcth> 1 


B 


389 


65 


H 


2,6-difluorophcnylmcthyI 


B 


395 


66 


(CH2)3-0-CH3 


3,4,5-irimcihoxyphcnylmcthyI 


B 


521 


67 


H 


CH2-CH3 


B 


297 


68 


H 


1-methylcihvl 


B 


311 
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Co. 
N . 


Rl 


R2 


Proc 


Mass spectral data [M*] 


69 


H 


1-methytpropyl 


B 


325 


70 


H 


2-methylpropyl 


B 


325 


71 


H 


3-methylbutyl 


B 


339 


72 


H 


1,2-dimeihylpropyl 


B 


339 


73 


H 


13-<iimethylbutyl 


B 


353 


74 


H 


33-dimethylbutyl 


B 


353 


75 


CH3 


(CH2)2-CH3 


B 


325 


76 


H 


(CH2)3-0<^^CH3 


B 


355 


77 


CH3 


2-propenyl 


B 


323 


78 


H 


3-trifluorophenylmeihy] 


B 


- 


79 


H 


(CH2)4-CH3 


B 


- 


80 


H 


(CH2)3*OCH3 


B 


- 


81 


H 


CH(CH3)(CH 2 OCH 3 ) 


B 


- 


82 


H 


(CH2bOCH(CH3)2 


B 


369 


83 


H 


(CH2)20H 


B 




84 


H 


(CH2)30H 


B 




85 


H 


CH(CH 2 CH 3 )2 


B 


339 


86 


H 


CH(CH20H)(CH2)3CH3 


B 


369 


87 


H 


CH(CH 2 OH)(CH2hCH3 


B 


355 


88 


-(CH 2 )5- (') 


B 


337 



(*) : R 1 and R 2 taken together 



Table 6: Analytical data 



Co. 
No. 


>H NMR data (CDCI3) 


MS 


1 


8 0.89 (t, J= 7.5 Hz. 6H), 1.59 (m, 4H), 2.12 (s. 6H), 2.32 (s. 
3H). 2.51 (s, 3H). 3.38 (bs. 4H), 6.65 (s. 1H), 6.87 (s. 2H). 


339 


2 


8 0.15 (m, 2H), 0.47 (m, 2H), 0.85 (t, J= 7.5 Hz. 3H). 1.05 
(m, 1H). 3.37 (t, 2H), 1.57 (m, 2H), 2.17 (s, 3H). 2.43 (s, 
3H). 3.23 (d, 2H). 3.63 (s. 6H). 3.83 (s. 3H). 6.07 (s. 2H). 


413 


3 




398 


4 


8 0.22 (m, 2H). 0.49 (m. 2H). 0.85 (t. J= 7.5 Hz, 3H), 1.05 
(m, 1H), 1.60 (m. 2H), 2.10 (s. 6H). 2.30 (s, 3H). 2.50 (s. 
3H). 3.43 (bs. 4H). 6.70 (s. 1H). 6.86 (s. 2H). 


351 
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Co. 
No. 


!HNMRdata(CDCl3) 


MS 


5 


8 0.15 (m, 2H), 0.48 (m, 2H), 0.87 (t, J= 7.5 Hz. 6H), 1.02 
(m, 1H), 1.25 (m, 2H), 2.11 (s, 6H), 2.17 (s. 3H). 2.27 (s, 
3H). 2.38 (s, 3H). 3.23 (d. 2H). 3.42 (m. 2H). 6.82 (s. 2H). 


365 <M + ) 


6 




383 


7 


80.91 (t, J= 7.5 Hz, 3H), 1.16 (t. J= 7.5 Hz. 3H). 1.28 (m. 
2H). 1.53 (m, 2H). 2.16 (s. 3H), 2.42 (s, 3H). 3.37 (m. 4H). 
3.63 (s. 6H). 3.82 (s, 3H), 6.09 (s. 2H). 




8 


8 0.19 (m. 2H), 0.50 (m, 2H), 0.87 (t, J= 7.5 Hz. 3H). 1.02 
(m, 1H), 1.12 (t. J= 7 Hz. 6H). 1.25 (t, J= 7 Hz. 3H), 1.61 (m, 
2H), 2.36 (s. 3H), 2.39 (s, 3H). 2.45 (q. J= 7 Hz. 4H). 2.65 
(q, J= 7 Hz, 2H). 3.25 (d, 2H), 3.44 (m. 2H). 6.93 (s. 2H). 


407 


9 


8 0.15 (m, 2H), 0.47 (m. 2H), 0.85 (t, J = 7.5 Hz. 3H). 1.05 
(m, 1H), 1.37 (t, 2H), 1.57 (m, 2H), 1.78 (s. 3H). 2.53 (s, 
3H), 3.23 (d,2H). 3.31 (t, 2H), 3.63 (s. 6H). 3.83 (s. 3H). 
5.62 (s. 1H), 5.94 (s, 1H), 6.11 (s. 2H) 


M-l =410 


10 


8 2.12 (s, 6H), 2.27 (s, 3H), 2.29 (s, 3H). 2.39 (s. 3H). 3.31 
(s, 6H). 3.55 (t. 4H). 3.67 (t. 4H). 6.83 (s. 2H). 


385 


11 


8 0.93 (t, 3H), 1.66 (m, 2H), 2.23 (s. 6H), 2.29 (s. 3H). 2.32 
(s, 3H), 2.41 (s, 3H), 3.29 (m. 2H), 3.68 (m. 2H). 3.87 (m. 
2H), 6.84 (s, 2H). 




12 


8 1.19 (t. 3H), 2.23 (s. 6H). 2.29 (s. 3H). 2.32 (s. 3H). 2.41 
(s. 3H). 3.42 (q, 2H). 4.67 (s, 2H). 6.84 (s. 2H), 7.25-7.35 
(m. 5H). 


387 


13 


8 0.89 (t, 6H), 1.62 (in, 4H), 2.12 (s, 6H), 2.27 (s. 3H), 2.29 
(s. 3H), 2.39 (s. 3H). 3.35 (t, 4H). 6.83 (s. 2H). 


353 


14 


8 2.12 (s. 6H). 2.27 (s. 3H). 2.29 ( s, 3H). 2.39 (s. 3H). 3.99 
(d, 2H). 5.22 (m, 4H), 5.93 (m. 2H). 6.84 (s. 2H). 


349 


15 


8 2.23 (s, 6H), 229 (s, 3H), 2.32 (s. 3H). 2.41 (s. 3H). 3.41 
(s. 3H). 3.58 (t. 2H). 3.74 (m. 2H). 6.84 (s. 2H). 




16 


8 0.15 (m, 2H), 0.47 (m. 2H). 0.80 (t. J = 7.5 Hz. 3H). 0.97 (t, 
3H), 1.90 (s. 3H). 2.50 (s. 3H). 3.13 (d. 2H). 3.31 (t. 2H). 
3.63 (s. 6H). 3.83 (s. 3H), 6.07 (s. 2H). 


439 


17 


8 1.32 (t, J= 7 Hz, 3H), 2.23 (s, 6H), 2.29 (s. 3H). 2.32 (s, 
3H). 2.41 (s, 3H), 4.35 (m, 4H), 6.84 (s. 2H). 


355 
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Co. 
No. 


'H NMR data (CDCI3) 


MS 


18 


8 2.23 (s, 6H), 2.29 (s, 3H), 2.32 (s, 3H), 2.41 (s, 3H), 2.98 
(t, J=7 Hz, 2H), 3.82 (t, J= 7 Hz, 2H). 6.84 (s. 2H). 




19 


8 0.15 (m, 2H), 0.47 (m, 2H), 0.80 (t, J = 7.5 Hz. 3H), 0.97 
(m, 1H), 1.49 (m, 2H), 1.63 (s. 3H). 1.78 (s, 3H), 1.94 (s, 
3H), 2.43 (s, 3H). 3.13 (d, 2H), 3.31 (t, 2H). 3.63 (s, 6H), 
3.83 (s. 3H), 6.07 (s. 2H). 


439 


20 


8 0.04 (m, 2H), 0.47 (m, 2H), 0.80 (t, J = 7.5 Hz, 3H). 1.05 
(m, 1H). 1.50 (m, 2H), 1.94 (s. 3H), 2.45 (s, 3H). 3.07 (d. 
2H), 3.27 (t, 2H), 3.61 (s, 6H), 3.80 (s. 3H), 3.92 (s. 2H). 
6.11 (s, 2H) 


M-l =399 


22 


8 0.15 (m,2H), 0.48 (m, 2H), 2.11 (s. 6H), 2.17 (s. 3H). 2.38 
(s. 3H), 2.80 (q, 2H), 3.28 (d. 2H), 3.42 (m, 2H). 6.82 (s. 2H) 


M+ = 379 


23 


8 2.12 (s, 6H), 2.27 (s. 3H), 2.29 (s, 3H), 2.39 (s. 3H). 3.37 
(t, 4H), 3.83 (t, 4H). 6.83 (s, 2H). 


339 


24 


8 1.95 (t, 4H), 2.12 (s, 6H), 2.27 (s, 3H). 2.29 (s. 3H), 2.39 
(s, 3H), 3.31 (s. 6H). 3.68 (t. 4H). 6.83 (s. 2H). 





Example 8 

REPRESENTATIVE CO MPOUNDS HAVING CRF RECEPTOR BINDINfi 
ACTIVITY 

5 Compounds were evaluated for binding activity to the CRF receptor by a standard 
radioligand binding assay as generally described by DeSouza et al. (7. NeuroscL 
7:88-100, 1987). By utilizing various radiolabeled CRF ligands, the assay may be used 
to evaluate the binding activity of the compounds of the present invention with any CRF 
receptor subtype. Briefly, the binding assay involves the displacement of a radiolabeled 

10 CRF ligand from the CRF receptor. 

More specifically, the binding assay was performed in 1 .5 mi Eppendorf tubes using 
approximately 1 x 10 6 cells per tube stably transfected with human CRF receptors. Each 
tube received about 0.1 ml of assay buffer (e.g., Dulbeccos phosphate buffered saline, 
10 mM magnesium chloride, 20 |iM bacitracin) with or without unlabeled sauvagine, 

15 urotensin I or CRF (final concentration, 1 mM) to determine nonspecific binding, 0. 1 ml 
of [ 125 I] tyrosine - ovine CRF (final concentration -200 pM or approximately the Kd as 
determined by Scatchard analysis) and 0.1 ml of a membrane suspension of cells 
containing the CRF receptor. The mixture was incubated for 2 hours at 22°C followed 
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by the separation of the bound and free radioligand by centrifugation. Following two 
washes of the pellets, the tubes were cut just above the pellet and monitored in a gamma 
counter for radioactivity at approximately 80% efficiency. All radioligand binding data 
was analyzed using a non-linear least-square curve-fitting program. 
5 Binding activity corresponds to the concentration (nM) of the compound necessary to 
displace 50% of the radiolabeled ligand from the receptor. The following compounds 
have a Ki £ 250 nM : 2, 5 f 8, 13, 14 t 20, 28 t 73, 82, 85, 86 and 87 as defined in Tables 
1-5. Compound 8 was found to have the best score in this test. 

10 Example 9 

CRF STIMULATED AD ENYLATE CYCLASE ACTIVITY 
The compounds of the present invention may also be evaluated by various functional 
testing. For example, the compounds of the present invention may be screened for 
CRF-stimulated adenylate cyclase activity. An assay for the determination of CRF- 

15 stimulated adenylate cyclase activity may be performed as generally described by 

Battaglia et al. (Synapse 1:572, 1987), with modifications to adapt the assay to whole 
cell preparations. 

More specifically, the standard assay mixture may contain the following in a final volume 
of 0.5 ml: 2 mM L-glutamine, 20 mM HEPES, and 1 mM IMBX in DMEM buffer. In 

20 stimulation studies, whole cells with the transfected CRF receptors are plated in 24-well 
plates and incubated for 1 hour at 37'C with various concentrations of CRF-relatcd and 
unrelated peptides in order to establish the pharmacological rank-order profile of the 
particular receptor subtype. Following the incubation, the medium is aspirated, the wells 
rinsed once gently with fresh medium, and the medium aspirated. To determine the 

25 amount of intracellular cAMP, 300 til of a solution of 95% ethanol and 20 mM aqueous 
hydrochloric acid is added to each well and the resulting suspensions are incubated at 
-20 C for 16 to 18 hours. The solution is removed into 1.5 ml Eppendorf tubes and the 
wells washed with an additional 200 pi of ethanol/ aqueous hydrochloric acid and pooled 
with the first fraction. The samples are lyophilized and then rcsuspended with 500 jxl 

30 sodium acetate buffer. The measurement of cAMP in the samples is performed using a 
single antibody kit. For the functional assessment of the compounds, a single 
concentration of CRF or related peptides causing 80% stimulation of c AMP production is 
incubated along with various concentrations of competing compounds (10" 12 to lO^M). 

35 Example 10 

The plus-maze and defensive withdrawal paradigms are correlated measures of 
exploratory activity sensitive to anxiogenic and anxiolytic effects of experimental 
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treatments. These animal models are employed to examine anxiolytic and ami-stress 
actions of compounds of the present invention. 

The Elevated Plus-Maze Paradigm 

This test predicts how animals respond to an approach-avoidance situation involving a 
bright lighted space versus a dark "safe" area. Both spaces are elevated off the ground 
and constitute two runways intersecting in the form of plus sign. This type of approach- 
avoidance situation is a classical test of "emotionality" and reactivity and is veiy sensitive 
to treatments that produce disinhibition (such an sedative^ypnotic drugs) and stress. No 
motivational constraints are necessary and the animal is free to remain in the dark or 
venture out on the open arms. The plus-maze apparatus has four aims (10 x 50 cm) at 
right angles to each other and is elevated from the floor (50 cm). Two of the arms are 
enclosed with walls (40 cm high) and two arms have no walls (open arms). Subjects are 
place individually onto the center of the maze and allowed free access to all four arms for 
5 min. Subjects are observed through a window in the door and via an on-line display of 
the rat's location on a computer monitor. Time spent in each arm is recorded 
automatically by photocell beams and a computer program. The maze is wiped clean 
with a damp cloth between each trial. The measure of anxiogenic-like behavior in this 
task is a decrease in time spent on open arms while the measure of anti-stress efficacy is 
a complementary increase in time spent on open arms. 

Validation of the Plus-Maze Using CRF Peptides : 

Central administration of CRF and exposure to any of several experimental stressors 
suppresses exploration in the elevated plus maze model of anxiety. When measuring the 
behavioral response to social defeat, central administration of the alpha-helical CRF 
(9-41) antagonist either post-stress [25 ng ICV] or pre-stress [1 *ig ICV] reverses the 
anxiogenic effect of social defeat This anti-stress action of the CFR antagonist is also 
exerted following intracerebral administration into the central nucleus of amygdala 
[250ngIC], 

Rats were administered the test compounds orally one hour prior to the five minute test. 
Some groups were placed in a water-filled pool for ninety seconds immediately prior to 
placement on the Plus-Maze (Stress group) while control subjects were removed directly 
from the home cage (Non-Stress group). In the non-treated animal group a significant 
reduction of the percentage of the average time spent in the open arms was observed 
(from about 25 to about 10 %). Upon administration of 0,16 or 2.5 mg/kg of 
compound 2, the % time in the open arms returned to a level equal, within the error 
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range, to the untreated group. The same test done with compound 5 showed a similar 
result demonstrating the anti-stress activity of both these compounds. 

The defensive Withdrawal Paradigm 

Testing takes place in a plexiglas open field (106 x 92 x 77 cm) containing a cylindrical 
galvanized steel chamber measuring 17.1 cm deep and 10.2 cm in diameter. The 
chamber is open at one end and is located along the wall of the open field aligned 
lengthwise and 15.0 cm away from a comer of the open field. The open end faces the 
corner. The open field is illuminated by fluorescent ceiling lighting. For testing, the 
animals are introduced into the unfamiliar test environment by placing them into the small 
chamber. Tests take 5 min in duration and the apparatus is cleaned with a mild acetic 
acid solution after each test. The test compound is administered orally one hour before 
the 5 min test. The behavior of the animals is monitored and recorded by video camera. 
The latency to leave the chamber will be measured and defined as the placement of all 
four paws in the open field. Also measured is the number of passages made between the 
chamber and the open field and the average length of time in the chamber per entry. The 
measure of anxiolytic efficacy is a decrease in mean time spent within the enclosed 
chamber. Compound 8 reduced the mean time in the chamber from about 40 sec to about 
10 to 20 sec when administered at doses of 0. 16, 2.5 and 20 mg/kg p. o.to rats. 

Validation of Defensive Withdrawal using CRF peptides 

When injected ICV, both alpha-helical CFR (9-41 ) and CRF modify behavior in the 
defensive withdrawal paradigm. In particular, ICV administration of CRF in animals 
previously familiarized with the apparatus increases both the latency to emerge from the 
small chamber and mean time spent in the chamber over the fifteen minute session. 
Similarly, infusion of CRF into the locus ceruleus produced similar changes in defensive 
withdrawal behavior suggesting that the interaction of CRF with noradrenergic neurons 
is involved in defensive withdrawal behavior in rats. Conversely, ICV administration of 
alpha-helical CRF (9-14) or d-Phe CRF (12-41), competitive CRF receptor antagonists, 
reverses the CRF-like effect of a restraint stressor in familiar environment condition and 
significantly decreases latency to emerge and mean time in chamber measures in animals 
unfamiliar with the apparatus. 
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Claims 



1 . A compound represented by formula (I) : 



R< 

i 

A 



r'N^NR'r 2 

including the stereoisomers and the phannaceutically acceptable acid addition 

salt forms thereof, wherein 
10 R is Cj.6alkyl, amino, mono- or diCi-$alkylamino; 

R 1 is hydrogen, Ci^alkyi, C3-6alkenyl, hydroxyCi. 6 alkyl or 
Ci-6alkyloxy-Ci-6alkyl; 

R 2 is Ci-6alkyl, mono- or diC3-6cycloalkylmethyl, phenylmethyl, substituted 

phenylmcthyl, Ci-6alkyloxyCi-6aIkyl, hydroxyCi.6alkyl, Ci^alkyloxycarbonyl- 
15 Cj^alkyl, C3^alkenyl; 

or Rl and R 2 taken together with the nitrogen to which they are attached may form a 

pyrrolidinyl, morpholinyl or piperidinyl group; 

XisNorCR3; 

R 3 is hydrogen or Ci^alkyl; 
20 R 4 is phenyl or substituted phenyl; 

A is -C(=0)-, ^C=CR 5 R 6 or -CR?R8- 

wherein 

R 5 and R 6 each independently are hydrogen or Chalky 1; 
R 7 is hydrogen or OH, R 8 is hydrogen or Ci^alkyl; and 
25 substituted phenyl is phenyl substituted with 1, 2 or 3 substituents independendy 

selected from halo, hydroxy, Ci^alkyloxy, benzyloxy, C].6aIkylthio, 
trifluoromethyl, Ci-^alkyl and cyano. 

2. The compound of claim 1 wherein R l is hydrogen, Cj^alkyl or C3.$alkenyl; R 2 is 
30 Ci-^alkyl, C3-6Cycloalkylmethyl, hydroxyCi.6alkyl, C3-6alkenyl, Ci^alkyloxy- 

carbonylCi^alkyl; preferably R 2 is C2^alkyl, C3-4alkenyl, cyclopropylmethyl, 
hydroxyC2-4alkyl; 

or R 1 and R 2 taken together with the nitrogen atom to which they are attached may 
form a pyrrolidinyl, morpholinyl or piperidinyl group; 



WO 97/14684 



-27- 



PCT/EP96/04478 



3. The compound according to claim 2 wherein R is amino or CMalkyl, R3 is 

hydrogen or Ci^alkyl, R 4 is phenyl substituted with 2 or 3 substituents selected 
from halo, Ci-4alkyloxy and CMalkyl. 

5 4. The compound according to claim 3 wherein R is Ci-2alkyl; Rl is C2-4alkyl or 

C3-4alkenyl; R 2 is C2-4alkyl. C3-4alkenyl, cyclopropylmethyl, hydroxyC2^alkyl; 
R 3 is CMalkyl; R 4 is phenyl substituted with 2 or 3 substituents selected from 
methoxy and CMalkyl. 

10 5. The compound according to claim 1 wherein X is CR\ wherein R3 is CMalkyl, 
R is Ci-2alkyl, R 1 is C2-4alkyl, R 2 is cyclopropylmethyl, R 4 is phenyl di-or 
trisubstituted in the 2,4,6-position with Ci.2alkyl or methoxy and A is -CO- or 
-CH 2 -. 

15 6. The compound according to claim 5 wherein R 3 and R are methyl and R* is 
n-propyl. 



20 



30 



35 



7 . A pharmaceutical composition comprising a compound as claimed in any one of 
claims 1 to 6 in combination with a pharmaceutical^ acceptable carrier or diluent. 

8. A compound as claimed in any of claims 1 to 6 for use as a medicine. 



9. A method of antagonizing a CRF receptor in a warm-blooded animal, comprising 
administering to the animal an effective amount of a compound as claimed in any 

25 one of claims 1 to 6. 

10. A method of treating a disorder manifesting hypersecretion of CRF in a 
waim-blooded animal, comprising administering to the animal an effective amount 
of a compound as claimed in any one of claims 1 to 6. 



1 1 . The method of claim 10 wherein the disorder is selected from depression, an 
anxiety-related disorder, a feeding disorder, stress-induced immune suppression, 
stroke, Cushing's disease, infantile spasms, epilepsy, seizure, an inflammatory 
condition. 

12. The method of claim 1 1 wherein the disorder is anorexia nervosa, bulimia or 
irritable bowel syndrome. 



13. A process of preparing a composition as claimed in claim 7 wherein the active 
40 ingredient is intimately mixed with the carrier or diluent. 
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10 



14. A process of preparing a compound as claimed in any of claims 1 to 6 character^ 
in that 

a) a pyrimidine or triazine of formula (II) is reacted with an amine HNR ! R 2 : 



A-R< 



A-R 4 



1ST 
(II) 



hnr'r 2 



R^N^N- R,; 



(I) 



R 2 



b) a pyrimidine or triazine of formula (III) is reacted in a Grignard reaction with 
R 4 -Mg-halo, wherein halo represents a halogen atom, thus preparing 
compounds of formula (I-a) which may be converted to compounds of formulae 
(I-b) or (I-c) by reacting (I-a) with a Grignard reagent R 5 R 6 CH-Mg-halo 
yielding compounds of formula (I-b), which in turn is convened to a compound 
of formula (I-c) by a dehydration reaction; or a compound of formula (I-a) is 
converted to a compound of formula (I-d) by a reduction reaction; 



COOR 9 



R^V^N^' + R 4 -Mg-halo 



CO-R 4 



N 



-R« 



15 



<m) 



R s 

R 6 -cmc-R 4 

N^X 



(I-c) 



a-a) 



R 6 R 5 CH-Mg-halo 



R 5 R 4 
R 6 -CH— C-OH 

N^X 

II 



N' 



(I-b) 



R 2 



CH 2 -R 4 

1 



(I-d) 



c) a thiourea of formula (IV) is reacted with a a compound of formula (V), thus 
preparing a compound of formula fl-e) : 
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R'-A-C-N^NR'R 2 nh 

O "^T + H2N-C-R 
SCH 3 

(IV) ™ 



A— R 4 
N^N 



1 

R 2 



d) an intermediate (VI) is reacted with a Grignard reagent R 4 -Mg-halo, thus 
yielding a compound (1-0 : 



N^X 



HO- 



R 4 -Mg-halo 



nr'r 2 



N ^X 



(VI) 



(I-f) 



10 



e) a compound (I-a) is reacted with a Grignard reagent R 8 -Mg-halo thus yielding a 
compound (1-0; 



N^X 



R 4 



HO- 



R 4 -Mg-halo 



^N^NR'R 2 



N ^X 
R^N^NR'R 2 ; 



0-a) 



(1-0 



0 a compound (1-0 is reduced to a compound (I-g) : 
R 4 



— J — R* 
Ax 

^V^NR»R 2 



HO 

N' ^X 



chr'r 4 



reduction 



N^X 
R^N^NR'R 2 J 



IS 



(1-0 



(I-g) 
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whercin in the above reaction schemes the various radicals have the meanings as 
defined in any f claims 1 to 6 and W is a suitable leaving group; 

and converting the compounds of formula (I) into each other following art-know 
functional group transformation reactions; and if desired, preparing acid-addition 
salt forms by treating the compounds of formula (I) with an appropriate acid 
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